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UNLV is taking a leading
role in a multi-institution
research project funded
by the National Science
Foundation to advance
understanding of the
connections among solar
energy, water, and the
environment in Nevada.

UNLV Leads $20 Million Project
on Solar Energy-Water Nexus

Research to Explore Solar Energy, Water, and Environmental Issues
Related to Large-Scale Solar Installations on Arid Desert Lands
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to Stimulate Competitive Research (EPSCoR)
program, whose mission is to assist the NSF
in strengthening research and education in
science, technology, engineering, and mathematics throughout the United States.
The “Solar Energy-Water-Environment
Nexus” project will enhance understanding
of the balance among water conservation, the
environment, and solar energy by addressing
a variety of issues related to large-scale solar
installations in arid desert lands. The project
will combine research on solar energy generation with the understanding of eco-hydrological impacts of solar installations to advance

the economic and eco-friendly viability of solar electricity generation.
“UNLV is pleased to be a part of this
project,” says UNLV President Neal Smatresk. “We believe Nevada is an ideal location for advancing solar energy, and we
are delighted to help develop clean energy
technology that will address a variety of environmental concerns. UNLV is at the forefront of interdisciplinary research that can
contribute to the economic development of
our community and state. This grant demonstrates how competitive we have become
in research and how committed we are to
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NLV is taking a leading role in
a $20 million research project
that will enhance solar energy
technology and advance understanding of
the connection between solar energy, water,
and the environment in Nevada.
Over the course of the five-year grant,
UNLV will receive $7.4 million to lead the
solar energy and water components of the
research project. The rest of the funding will
go to the University of Nevada, Reno, and the
Desert Research Institute.
The project was funded by the National
Science Foundation’s Experimental Program

educating our workforce, improving the
economy of the state, and enhancing the
quality of life for all Nevadans.”
As a part of the project, the Nevada Environment, Water, and Solar Testing and
Research Facility (NEW-STAR) will be established at a site outside Boulder City surrounded by large, commercial solar energy
plants in the Eldorado Valley. The new facility
will develop engineering/technological solutions to repel arid dust and minimize water
usage while examining the desert ecosystem
responses. It will then develop mitigation tactics to preserve the environment. Additional
experiments will be conducted at other sites
in Southern Nevada.
“Our students and faculty will benefit
tremendously from this grant,” says Thomas
Piechota, interim vice president for research
and economic development. “A grant of this
size brings attention to the quality and competitiveness of our university, but, most importantly, it enables the campus to build its
infrastructure and provide resources for research. It’s a wonderful opportunity.”
The award will increase the ability of
Nevada’s higher education institutions to
conduct research on solar energy generation, its environmental impacts and associated water issues, and to develop new capabilities in cyberinfrastructure that will accelerate the high-speed connectivity within
institutions for scientific capabilities. A primary goal will be to initiate collaboration
with stakeholders and industry leaders to
facilitate more research and development
capabilities, technological enhancements,
and promote innovation. It will also promote workforce development.
The Nevada EPSCOR office operated through the Nevada System of Higher
Education is facilitating this award.
UNLV distinguished professor of mechanical engineering Robert Boehm, a veteran of solar energy research and co-principal investigator on the grant, will lead the
portion of the project on improving solar
energy technology.
“This grant will enable us to build some
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very important infrastructure that will make
us even more competitive in the acquisition
of research funding,” Boehm says. “The project draws on many strengths already established in Southern Nevada and at UNLV, so
we will be in an even better position for future research.”
UNLV civil and environmental engineering professor Jacimaria Batista, Boehm’s coPI on the grant and an expert in water research, will lead the portion of the project
that focuses on how to conserve water used
in solar energy generation.
“With this grant, Nevada has the potential
to advance our understanding of the balance
among water conservation, the environment,
and solar energy,” Batista says. “We call this the
solar energy-water-environment nexus. This
grant will also generate a qualified workforce
for future solar energy development in Nevada,
as it includes 18 Ph.D.-level assistantships, as
well as research opportunities for undergraduate students in engineering and science.”
UNLV faculty from three UNLV colleges
will be involved, and the researchers hope
to attract several industry collaborators to
the project.

UNLV to Receive $20.3 Million
NIH Grant to Support Clinical
and Bench-to-Bedside Research

U

NLV has received a five-year, $20.3
million grant from the National
Institutes of Health (NIH) to lead
a health research network of 13 universities
across the Mountain West.
The Clinical Translational Research Infrastructure Network (CTR-IN) will expand
the capacity of partner institutions across
seven states to put clinical research into practice to address regional health concerns such
as access to care, cancer, obesity, diabetes,
and cardiovascular and infectious diseases.
The University of Nevada School of Medicine will partner on the grant.
“This grant will be a game-changer for
Nevada and the entire region,” says program
director Robert Langer, a physician and
epidemiologist with more than 25 years of

Program director Robert Langer: “This grant will be a
game-changer for Nevada and the entire region.”

related research experience. Langer holds
faculty appointments at UNLV’s School of
Allied Health Sciences and the University of
Nevada School of Medicine.
“We will now have the means to address
the unique health needs of people in the
Mountain West, which covers one third of the
U.S. and faces tremendous healthcare delivery
challenges,” Langer says. “While we’ve been
successful in building basic science research,
until now we’ve had a tough time building
traction for research that can help everyday
people. This grant will help us change that.”
Partner institutions will share resources and
expertise to centralize services for researchers.
This will improve research capacity at the
institutional level and increase the likelihood
for future independent NIH-funded research
studies. Services/resources will include:
n

Pilot grants of one-to-two years per award
for clinical and translational research.

n

A virtual clinical translational science
center hosted at UNLV and tailored to
the needs of the 13 partner institutions.

n

Mini-sabbaticals and visiting scholar
awards to promote greater collaboration.

n

Biostatistical support, mentorship,
educational opportunities, and editorial
and administrative support.

n

Annual meetings focused on themes
drawn from the health issues of the region.

Though most CTR-IN universities have
successful programs in basic science, they
lack capacity in clinical, or bench-to-bed-
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Fossilized Remains of Extinct Wolf
Species Discovered In Nevada
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Visiting assistant professor of geoscience Josh Bonde
was part of a UNLV research team that unearthed a
fossilized metapodial, or foot bone, of an extinct dire wolf.

issues affecting our region.”
Grant funding comes from the NIH Institutional Development Award (IDeA) Program. IDeA grants are intended to enhance
the caliber of scientific faculty at research
institutions in historically underfunded
IDeA-eligible states, thereby attracting
more promising faculty and students. The
CTR-IN will further this goal among the 13
partnering universities, which include UNR
(through the University of Nevada School
of Medicine); University of Alaska, Anchorage; University of Alaska, Fairbanks; University of Hawaii at Manoa; Boise State
University; Idaho State University; University of Idaho; Montana State University;
University of Montana; University of New
Mexico; New Mexico State University; and
the University of Wyoming.
UNLV will coordinate the grant through
its School of Allied Health Sciences.
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side, research – what the NIH refers to as
translational research – and have limited
resources to support faculty conducting
this type of work. Only three partner institutions have medical schools, and the two
outside of Nevada – the Universities of New
Mexico and Hawaii – have NIH-funded research centers to provide additional support
to CTR-IN partners. With this grant, Nevada
achieves similar leadership capability.
For UNLV, the grant is part of an expected major build-out in health sciences over
the next five years and supports the university’s goal to attain status as a tier one research institution.
“Our region must improve the quality of
healthcare available to all Nevadans, and we
have an incredible opportunity through this
grant to build clinical and related research
capacity in Southern Nevada and across the
Mountain West,” says UNLV President Neal
Smatresk. “This program will allow UNLV
and our partners to more readily support
the rapid growth of medical advancements
by teaming up to solve the unique health

UNLV research team recently
unearthed fossil remains from
an extinct wolf species in a wash
northwest of Las Vegas, revealing the first
evidence that the Ice Age mammal once
lived in Nevada.
The metapodial, or foot bone, was uncovered late last year by UNLV geologist Josh
Bonde during a survey of the Upper Las Vegas Wash. They have now confirmed that the
bone comes from a dire wolf.
The discovery site is near the proposed
Tule Springs Fossil Beds National Monument,
a fossil-rich area known for its diversity and
abundance of Ice Age animal remains. Scientists estimate the fossil to be 10,000 to 15,000
years old during the Late Pleistocene period.
“Dire wolves are known to have lived in
almost all of North America south of Canada, but their historical presence in Nevada
has been absent until now,” says Bonde, a
visiting assistant professor of geoscience.
He was a Ph.D. student at the university
when he discovered the bone.
“The Tule Springs area has turned up
many species, but it’s exciting to fill in another part of the map for this animal and reveal
a bit more about the Ice Age ecosystem in
Southern Nevada,” he says.
The dire wolf, a larger relative of the gray
wolf, was present in much of North and South
America for more than a million years. Scientists theorize that competition from other
wolf species and a possible food scarcity led to
its extinction roughly 10,000 years ago.
Foot bones of the extinct dire wolf are
difficult to distinguish from those of the
gray wolf. Researchers concluded the bone is
likely from a dire wolf because of the abundance of dire wolf fossils – and scarcity of
gray wolf fossils in similar-aged excavation
sites throughout the Southwest.
Fossil remains of dire wolves are abundant
in the La Brea tar pits and have been found in
other Southwestern states. Many of the same
species of Ice Age animals found at La Brea
have also been recovered in the Las Vegas Val-

ley, including Columbian mammoths, camels,
horses, bison, and ground sloths.
“This discovery helps flesh out Southern
Nevada’s Pleistocene ecosystem and shows
that there are still important discoveries to
be made in the Upper Las Vegas Wash,” says
UNLV geoscience professor Steve Rowland,
a collaborator with Bonde on the study of local Ice Age fossils. “To understand why certain species became extinct and others did
not, we need to learn as much as possible
about predatory habits and which species
were especially sensitive to changes in the
environment.”
The announcement comes on the heels
of a recent discovery in the same wash of
a saber-tooth cat by researchers from the
San Bernardino County Museum. Like dire
wolves, saber-tooth cats were Pleistocene
predators that had been conspicuously absent from the Southern Nevada fossil record.
According to Rowland, Tule Springs was a
spring-fed, swampy area during periods of the
Late Pleistocene, an ideal spot for plant-eating
animals and their carnivorous predators.
The recent discoveries come exactly 50
years after scientists conducted a “big dig”
at Tule Springs, revealing the site to be rich
with Ice Age fossils. The center of the original big dig is on the same parcel of land
where Bonde discovered the wolf fossil.
“Tule Springs likely had the highest density of large animals in the area during the
Late Pleistocene, and the marshy environment was very good for preserving at least
some of the bones and teeth of animals that
died there,” Rowland says.
“In the 50 years since the ‘big dig,’ the scientists have confirmed that humans interacted with Ice Age animals. We now have a new
list of questions about life and death in the
Pleistocene, and a new tool kit of research
techniques to help us get the answers.”
The identity of the find was confirmed by
Xiaoming Wang of the Los Angeles County
Museum of Natural History, an expert on extinct species of the dog family.
Bonde has been surveying the Tule
Springs area since 2007, and he and a group
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of UNLV undergraduate students are prospecting for more fossils.
The dire wolf bone, in addition to other
bones collected by UNLV researchers, are
cataloged, studied, and stored at UNLV.

Physicist Seeks to Build a Safer,
More Efficient Lithium-ion Battery

A

ll of Boeing’s new Dreamliner
airplanes
were
temporarily
grounded earlier this year after the
aircrafts experienced problems with onboard fires related to lithium-ion batteries.
Though Boeing revised the battery design
and the Dreamliner returned to the air, the
news caught the attention of UNLV physicist
Yusheng Zhao.
Zhao, executive director of UNLV’s High
Pressure Science and Engineering Center,
has been tasked by the U.S Advanced Research Projects Agency-Energy (ARPA-E)
with developing a new, fire-resistant solid
electrolyte battery. The three-year, $3.1 million grant could lead to an alternative to the
corrosive liquid used in today’s lithium-ion

batteries that can catch fire from impact,
overheating, and overcharging.
Most lithium-ion batteries rely on a liquid electrolyte material to shuttle the lithium ions back and forth across the battery;
however, liquid electrolytes run into safety
problems due to their flammability. Zhao’s
team is hoping to make the batteries safer
by replacing a liquid electrolyte with a solid,
fire-resistant version using lithium-rich antiperovskite (LiRAP).
“This new electrolyte material would help
make vehicle batteries safer in an accident
while also increasing battery performance
by extending vehicle range and acceleration,”
says Zhao, who came to UNLV in 2010 after
18 years at Los Alamos National Laboratory.
Lithium-ion batteries power most of today’s electric vehicles, cell phones, and laptop computers.
“The battery is so important in renewable energy,” he says. Despite their promise,
Zhao says current lithium-ion batteries not
only have safety issues but also lack energy
density and power capacity.
“Energy density determines how long

Physics professor Yusheng Zhao is developing a new, fire-resistant solid electrolyte battery, which could be an
alternative to today’s lithium-ion batteries that can catch fire from impact, overheating, and overcharging.
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UNLV researchers Jennifer Berger Ritchie and Shawn
Gerstenberger (not pictured) have discovered higher-thanacceptable levels of lead in several Mexican hot sauces.

for battery research.
Partnering with Zhao on the grant are
UNLV physicists Liping Wang and Ravhi Kumar, and Yahia Baghzouz from the Howard
R. Hughes College of Engineering. Researchers from Los Alamos National Laboratory
and the University of Texas, Austin, are also
partners on the project. Private-sector collaborators include Pathion Inc. and K2 Energy
Solutions, a Henderson-based company that
produces lithium-ion batteries.

Study: Elevated Levels of Lead
Found in Mexican Hot Sauces

I

n the first known study of its kind, UNLV
researchers have discovered excessive
levels of lead in hot sauces imported
from Mexico.
UNLV researcher Shawn Gerstenberger
has directed previous studies that have found
high lead levels in other products, including
artificial turf, tuna, candy, and cookware. Recently, Gerstenberger and colleague Jennifer
Berger Ritchie turned their attention to Mexican hot sauces and identified four brands
with high levels of lead.
Their results were published in a recent
edition of the Journal of Environmental Science and Health, Part B.
In the last decade, the U.S Food and
Drug Administration (FDA) has issued several warnings about and recalls on imported

n

Salsa Picante de Chile Habanero,
manufactured by El Yucateco

n

El Pato Salsa Picante, manufactured by
Walker Foods

n

Salsa Habanera, manufactured by Salsas
Castillo

n

Bufalo Salsa Clasica, manufactured by
Herdez

“The results indicate the need for more
rigorous screening protocols for products
imported from Mexico, including an applicable standard for hot sauce,” says Gersten-
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berger, who is interim dean of the School
of Community Health Sciences and director
of the university’s environmental and occupational health laboratory. “Without enforceable standards for hot sauces and condiments, manufacturers will not be encouraged to improve quality control measures
designed to reduce the amounts of lead and
other toxic elements before exporting.”
The study also suggests that the U.S.
Department of Agriculture and the FDA receive support to create and establish additional standards to protect consumers from
chemical hazards, such as lead in hot sauces,
and enforce or clarify existing standards.
Gerstenberger recommends the adoption of a standard of 0.1 parts per million
of lead as an unsafe level for hot sauces
until further conclusive evidence supports
a different action. He recommends that
states adopt policies to reject all imported
hot sauces and other food products found
to contain detectable concentrations of lead.
Gerstenberger and Ritchie are particularly
concerned about children ingesting lead. Although hot sauce would not typically be considered a food product likely to be consumed
by children, the researchers suggest that ethnic and cultural practices must be considered.
If hot sauce is a regular part of a child’s diet,
it could contribute to unsafe levels of lead exposure, especially when combined with exposure to lead in the soil, cookware, and candies,
or paint manufactured before 1978.

shifts in Earth system processes.
The fossil record shows a marked increase in animal and algae fossils from
roughly 635 million years ago. An analysis of
organic-rich rocks from South China points
to a sudden spike in oceanic oxygen levels at
this time – in the wake of severe glaciation
– allowing animal life to flourish. The new
evidence pre-dates previous estimates of a
life-sustaining oxygenation event by more
than 50 million years.
“For more than three quarters of the
Earth’s history, the oxygen level in the atmosphere and ocean was insufficient to support
animal life,” said Swapan Sahoo, lead author
and Ph.D. student in UNLV’s geoscience
department. “Our findings support a link
between glaciation, oxygenation of surface
environments, and the diversification of animals. Knowing the environment where the
first animals lived is critical for understanding the evolutionary stress of ecosystems.”

Extreme Climate Change Linked
to Early Animal Evolution

A
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the vehicle can drive; power capacity governs how fast you can accelerate, and safety
is important because liquid electrolyte is corrosive, flammable, and toxic,” Zhao says. “Because of this, it is difficult to use liquid electrolyte batteries in many high-performance
commercial applications.”
If successful, Zhao says the new fire-resistant solid electrolyte LiRAP would greatly
increase the lithium-ion transporting rate
and enhance the energy density and power
capacity of today’s best lithium-ion solidstate batteries.
“The ability to make higher-performance
batteries at a lower cost will give U.S. battery
manufacturers a significant and enduring
advantage over their foreign competitors,”
says Zhao, noting that increasing use of electric vehicles would also decrease U.S. dependence on foreign oil.
The project supports the U.S. Department of Energy’s approach to solve the nation’s most pressing energy challenges by
funding technologies that show technical
promise but are too early in their development for private-sector investment.
Zhao’s project has attracted considerable
support from the private sector. Pathion Inc.,
an energy storage innovation company, and
UNLV have signed a cooperative research
and development agreement to work together. Additionally, Western Lithium Co.,
a lithium mining company that has projects
based in Nevada, has donated a significant
cache of instruments and chemicals to UNLV

food products that exceed federal standards
for lead. Ingredients such as chili peppers
and salt are thought to be partly responsible,
largely due to contamination from their
packaging; these ingredients naturally led
the researchers to examine hot sauces.
There is no known safe level for lead exposure, as lead poisoning can affect almost every
organ in the body and is absorbed faster by
children than adults. In young children, lead
poisoning has been known to cause learning
disabilities, behavioral problems, seizures,
and comas and death in extreme cases.
In Gerstenberger and Ritchie’s study, 25
bottles of imported hot sauces from Mexico
and South America were purchased from
local ethnic markets, grocery stores, and a
swap meet. Products varied in terms of manufacturer and type; the samples were from
Mexico because of previous findings of lead
contamination of Mexican food products.
Bottles were shaken for 60 seconds and
analyzed for lead concentrations and pH levels. The lead content of the packaging was
evaluated as well. (Lead content in packaging
has been known to leach into and contaminate other food products.)
Four brands of hot sauces, or 16 percent
of the samples, exceeded 0.1 parts per million
(ppm) lead, the current FDA standard for unsafe levels of lead in food products. All four of
these brands were imported from Mexico, but
were from four different manufacturers.
The hot sauces that exceeded the 0.1 ppm
lead standard include:

n international team of scientists
has uncovered new evidence linking
early animal evolution to extreme
climate change.
A dramatic rise in atmospheric oxygen
levels has long been speculated as the trigger for early animal evolution, but direct
evidence has proven elusive to scientists.
In a recent issue of the journal Nature, a
UNLV-led research team for the first time
offers evidence of a causal link between
trends in early biological diversity and
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Geosciences professor Ganqing Jiang was part of an
international team of scientists who recently uncovered
new evidence linking early animal evolution to extreme
climate change. Their findings are discussed in a recent
issue of the journal Nature.

An analysis of iron and trace metal
concentrations in shale collected from the
Doushantuo Formation in South China revealed spikes in concentrations of metals
that denote higher oxygen levels in seawater.
These elevated levels of molybdenum, vanadium, and uranium slightly predated the earliest oxygen-demanding animal fossils, supporting the link between ocean oxygenation
and animal evolution.
High element concentrations found in
the South China rocks are comparable to
modern ocean sediments and point to a substantial oxygen increase in the ocean-atmosphere system. Researchers say the oxygen
rise is likely due to increased organic carbon
burial, a result of more nutrient availability
following Earth’s extreme cold climate.
“Photosynthesis is the most efficient process to generate oxygen,” said Ganqing Jiang,
UNLV associate professor of geoscience and
principle investigator on the project. “Fast
burial of a large quantity of photosynthetic
organic carbon in sediments would leave
free oxygen in the ocean-atmosphere system,
leading to significant oxygen rise.”
The large variability of iron content and
trace metal concentrations in the South
China rocks may cause scientists to rethink
existing geological interpretations about ancient oceans and could lead to accompanying investigations of similar-aged rocks on
other continents.
The joint research was supported by
grants from the National Science Foundation, the NASA Exobiology Program, and the
National Natural Science Foundation of China. The research team includes Swapan K.
Sahoo and Ganqing Jiang of the UNLV geoscience department; Noah J. Planavsky and
Timothy W. Lyons of the University of California, Riverside; Brian Kendall and Ariel D.
Anbar of Arizona State University; Xinqiang
Wang and Xiaoying Shi of the China University of Geosciences (Beijing); and Clint Scott
of McGill University, Canada.
The study, “Ocean oxygenation in the
wake of the Marinoan glaciation,” appears in
the Sept. 27 edition of the journal Nature.
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